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(57) Abstract 



The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output. This method 
comprises placing electrodes into the wells bored in the gas or oil field, sealing the wells with packers and supplying a high-voltage alternative, 
direct or pulse current to said electrodes. This method is characterised in that the wells are sealed with packers at the top of the formation. 
After supplying the electrical current, this method includes adjusting the current and voltage parameters and/or the mutual location of the 
electrodes in order to create an electrical arc between the electrodes located in one or more wells or between electrodes located in two adjacent 
wells. 



(57) Petfrepar 



ripeanoxeH cnoco6 pa3pa6oTxn He$Tera30Bbix MecTopoxfleHHii \a 
yBe/inneHnq CTeneHu n3B/ieHeHufl He<t>™ h ra3a, cor/iacHo KOTopoMy b 
ocsaxwHax, npo6ypeHHwx Ha NiecTopoxaeHUH, pa3MetuaiOT a/ieicrpoflbi, 
repMeTH3npyioT mx naicepaMn n noxiaioT k s/ieicrpoAaM nepeMeHHbiw, nocTOflHHbiui 
win viMny/TbCHbiti tok Bbicoicoro HanpqxeHup, oT/insaioiUMiicq TeM, hto 
CKBaxMHw repMeTH3npyioT naicepaMH Ha ypoBHe KpoB/w anacTOB, w nocne noaasn 
3/ieKTpnsecKoro TOKa pery/iutpyoT napaMeTpw TOica \a HanpqxeHnq u/i/uin B3auiMHoe 
pacnojioxenue sjiexrpoAOB aha o6ecneseHnn 803hi4khob6hiip 3/ieKTpnHecKofi nyru 
Mexjay 3/ieKrpojaaMu, pa3MeiueHHWMn b, no MeHbiuew Mepe, OAHofi CKsaxuHe kjih 
Motcay 3/ieKTpoziaMM nsyx coceaHnx cicBaxuH. 



HCKJUOHHTEJIbHO HJW UEJIEfl HHOOPMAI^HH 
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Kywrcx MowyHapojiHue mxbkh b cootbctctbhh c PCT. 
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Cnoco6 pa3pa6oTKM He0Tera3OBux MecTopoxaeHnui 
5 \a yee^MseHnfl creneHH M3BneseHnq h60tm m ra3a 

QQ/iaCTb TeXHHKH 

H3o6peTeHwe othocmtca k 06/iacTn ropHotf npoMbnuneHHocm, a umbhho, 
10 k cnoco6aM pa3pa6oTKn \a ysenmenm cTeneHi/i n3B/ieseHn* no/ie3Hbix 
ncxonaeMbix M3 3eMHux Heap u, b nepByio osepenb. He0™ n ra3a. 

npeflLUgCTBVIQliiHfi YPQBgHb T6XHHKH 

H3BecTHw cnoco6bi pa3pa6o*ncn h yBe/iMMeHWfl deneHU u3B/ieHeHua He^m 

15 u ra3a u3 anacTOB MecTopoacaeHufi c noMombio noflasn b ruiacTw ropflnew bohw 
iaswa neperpeToro napa Ann noBbiweHi/ia BHyTpun/iacTOBoro ^as^eni** n 
TeMnepaTYPw, hto noBbituaeT nprnoK He<t>™ n ra3a k cKBaxwnaM, npo6ypeHHbiM 
Ha n/iacT. Taioie cnoco6u AB/iaioTcfl aecbMa TpyjioeMKHMM n no3Bo/iaiOT 
yse/inHHTb deneHb n3B/ieseHHfl He<t>™ w ra3a To/ibKO Ha 10-20%, hto flB/meTCfl 

20 HejaocTaTOMHWM. 

Han6o/iee 6/iu3kiim aHa/ioroM npexmaraeMoro w3o6peTeHn« aB/iqeTca 
aneKTpoTepMkinecicuft cnocofi ao6wmh He<t>™, stcnioMaKDmnw 6ypeHne Ha 
MecropoacaeHun cicBaxnH, pa3MeweHue b hwx a/ieicrpoAOB, repMeTU3auwo 
cKBaxnH naicepaMn n noflany k 3/ieicrpoAaM 3/ieiaputMecKoro to tea (cm. naieHT 

25 CUJA N2 2795279, 1957r.). flpw npoxoxAeHw/i a/ieiopuHecKoro TOKa sepe3 
nponyKTviBHbi^ ruiacrr nponcxoanT pa3orpes ruiacTa c noc/ienyiomnM 
repMUMecKMM pa3/ioxeHneM roponwx BeiaecTB c o6pa3osaHueM KOxcoBoro 
ocTanca. OiiHaKo stot cnoco6 Taicxe He o6ecnesnBaeT AOCTaroHHoe yBe/ii/tneHue 
deneHu u3B/ieseHUfl He<J>Tn, ra3a u apyrux no/ie3Hux^nciconaeMbix U3 nnacTOB. 

30 PacKPbiTvie nao6peieHHfl 

3aaaMert, Ha peweHwe kotopow Hanpas/ieHo HacToamee n3o6peTeHwe, 
AB/ifleTCfl noawLueHne 3<t><t>eic™BHoc™ pa3pa6owi He<t)Tera3oswx 
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MecTopoxneHUM 3a cneT 3HaMwejibHoro yBe/inMeHnq CTeneHu u38JieseHua 
He<t>m, ra3a v\ npyrux no/ie3Hbix wcjconaeMbix 113 n/iacTOB. 

nocTas^eHHaq 3aaaHa pewena e cnoco6e pa3pa6oTKM He<t>Tera308bix 
MecTopoxaeHufi, KOTopbiM BK/uonaeT b ce6q cnenyioiuyKD noc/ienoBaTe/ibHOCTb 
5 onepaunw. B CKBaxuHax Ha He<t>Tera30BOM MecTopoxaeHnn, npo6ypeHHux no 
noHBw He^reHOCHoro (ra30HOCHoro) ruiacTa pa3MemaoT 3/ieicrpoAbi. 3aTeM 
repMeTH3npyioT cKBaxuHw c noMoiubo hsbscthwx ycTpoflcTB - naicepoB Ha 
ypoBHe kpobjih anacTOB, u nonaoT Ha a/ieKTpoflbi nepeMeHHbirt, nocTownnbiw 
mjim MMnynbCHwui 3/ieKTpnHecKMw tok BbicoKoro HanpqxeHnq. 3aTeM 

10 pery/wpym napaMeipw se/iHHKHw Toica \a HanpqxeHwq n/nnn B3anMHoe 
pacno/ioxeHne a/ieicrpoAOB xuiq o6ecneneHuq B03HUKH08eHHq 3JieKTpwMecK0ii 
Ayru Mexay 3/ieicrpojiaMn, pa3MeuaeHHWMn b, no MeHbiueti Mepe, oqhq\a 
CKBaxuHe n/iu Mexny s/ieicTpojaaMH jiByx coceziHKx acsaxuH. 

B KanecTBe 3/ieicrpoAOB MoryT 6biTb ncnonb30BaHbi o6caaHbie Tpy6bi 

15 cKBaxnH, .apyrue MeTan/ii/iHecKwe KOHCTpyiajMu CKBaxnH (6ypoBOM cias. eras 
cTa^bHbix Tpy6 w npyrwe), h/ih cneuna/ibHO pa3MemaeMbie a/iq 3to* ue/in 

3/ieKTponpOBOnqtHMe KOHCTpyKUMl/1. 

3 cjiynae, ecnn HeoGxoxiwMo yBe/iMSKTb CTeneHb i/»3B/ieHeHnq h&0t\a, ra3a 

TO/lbKO U3 OflHOM CKBaXklHbJ, TO TOK nOflatOT TO/lbKO Ha 3/ie»CTponbJ 3T0t* 

20 CKsaxuHw. npn stom 3/ieKTpuHecKyio ayry uenecoo6pa3HO 3axnraTb 
nocpencTBOM pacn/iasneHuq bctsbkh Mexay 3/ieKTponaMM u/ii/i pa3BeneHneM 

K0HT3KT0B 3/ieKTpOflOB B 3T0tf CKB3XMHB C 0£H08p6MeHHblM PIOBblUjeHHeM 

HanpaxeHi/m noaasaeMoro to kb. Ecjih o6pa6oT<e nojaaepraeTcq secb nnacT, to 
3^e<TpnsecKyfO nyry uenecoo6pa3HO 3axuraTb nyTeM npenBapuTe/ibHoro 
25 pa3orpeaa 3/ieicrponpoBOAHoro c/ioq anacTa wnt/i nyTeM npo6oq npoMexyTKOB 
uexny 3/ieicrpoxiaMu nsyx coceaHnx cKBaxuiH npn nosbiiueHHw HanpqxeHuq Ha 

HHX. 

XU/iee. noc/ie 3axuraHuq 3/ieicrpuMecKow ayri/i b nepawx nByx cocaaHHx 
cxsaxuHax nanpqxeHi/ie 3axnraHMfl 3/ieKTpuMecKort <ayrn MoxeT 6biTb nonaHO Ha 
30 sneicTpozibi. pacno^oxeHHbie a npyrux cocenHux CKBaxuHax MecTopoacaeHH*. u, 
TaKMM o6pa30M, 3axuraioT 3/ieKTpnsecKne nyru Mexay coc&qhhmui 
CKBaxMHaMn Ha pa3/iunHbix ynacTicax MecTopoxaeHHq. 3aTeM 3/ieKTpi4MecKne 
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Ayrw nepeMemaioT b npocTpaHCTBe n/iacToa b Heo6xoAt*MOM nopqAKe ui 
nocneAoaaTe/ibHOCTn, A/iq nero noAaoT nanpaxeHi/ie 3axuraHuifl Ayr na 
3/ieKTpoAbi HOBbix coceAHux ocsaxnH MecTopoacQeHUfl n OT»cniosaKDT Hanpfl*eHue 
MexAy t6mh cKBaxninaMn, Ha kotopwx a/ieicrpuHeciaie Aym yxe rope/in. 
noc^eAOBaTe/ibHOCTb noAK/noneHnq hobwx cxBaxHH k npoueccy ropeHug 
3/ieKTpi/tHecKt/ix Ayr b ruiacTax onpeAejiaoT jiu6o uicxoaa w3 bo3moxhoctu 
paBHOMepHOti o6pa6oTKn hmh Bcert n/ioiuaAn rmacToa Ha a3hhom 
MecTopo)KAeHMn, jih6o B c/iysaax cnoacHbix reo/iornnecKnx ycAOBHfi 3aneraHnq 
n/iacTOB MecTopo)KAeHHfl ucxoa* n3 oco6eHHocTew 3aneraHH« ruiacTos. 

BpeMfl BHyTpnanacTOBoro ropeHi/tfl aJieicrpuHecKUX Ayr Ha pa3/iuHHwx 
MecTopoxAeHUflx 6yAeT pa3/iwHHUM b 3aBucwMoc™ ot <t>u3nico-MexaHHMecioix, 
3/ieKTpuHecicnx xapairrepucTviK n/iacTOB, cocrraBa \a BWAa no/ie3Horo 
uciconaeMoro, HanpaxeHHo-AetfcopMwpoBaHHoro cocrroflHHfl caMi/ix nnacTOB v\ 
BMemaiomux mx ropHbix nopoA, reojioruHecxwx ycAOBwfi saneraHwa ruiacTOB h 
pflAa Apyrux <J>a»aopoB. B tcaxAOM kohkpcthom c/iysae BpeMfl ropeHna 
3/ieKTpnsecKnx Ayr MexAy coceAHUMH CKBaxHHaMu b n/iacrax MecropoxAeHuft 
ycTaHaa/uiBaioT 3KcnepnMeHTanbHbiM nyieM c oAHOBpeMeHHWMn 3aMepaMu 
BHyTpnanacTOBoro AaB/ieHHfl n TeMnepaTypw, a Taoce nyTeM JiafiopaTopHoro u 
MaTeMaTHsecxoro MOAe/iupoBaHUfl AaHHoro npouecca b 3aA3HHbix yc/ioBwax 
zxn« AOCTM)KeHHfl MaxcuMaflbHoro 3<t><t>eicra \a ysannMeHi/m crreneHU i/i3BJieHeHW? 
no/ie3Hbix nciconaeMbix u3 rmacToa. B HeoSxoAUMwx c/iyMa«x BoaMoxona 
MHoroKpaTHafl o6pa6oTKa nnacToa sneiapuHecKMMn Ayraiw nepe3 
neo6xoAHMbie BpeMeHHwe wHTepBaribi noc/ie MHTeHcuBHOrt ao6wmh no/ie3Hux 
ncKonaeMbix v\z nnacTOB, HanpuMep, mto6w noAAepxaTb 3aAaHHbie win 
Heo6xoAHMwe AaB/ieHMfl u TeMnepaTypw He4>™ 14 ra3a b nnacTax Ann 
Han6o/iee noAHOtf wx oTicaMKH u3 MecropoxAeHUfl. 3to oco6eHHO aicryanbHO b 
CAyMae ao6whm h3 anacTos B*3*ofi He<J)m u/iu npw oncaHice ra3a U3 
anaroHacbtiueHHux CKBaxuH c hu3kmm rinacTOBbiM AaB/ieHweM, Taic iok rasoeue 
CKBaxwHbi b TaKMx c/iynaax MoryT caM03aAaBAUBaTbca boaow, nociynaioiueii *3 
nnactoB BMecTe c ra30M. 
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nepeneHh rtwryp MepTexeft 

CyuiHOCTb M3o6peTeHnq noqcHqeicq Ha nepTexax, rae: 

Ha c|>wr. 1 u3o6paxeH pa3pe3 MaccwBa ropHux nopoA, cxeMa 
pacno/ioxeHnq naKepoe w 3/ieiapoAOB b CKsaxunax n npouecc 3axwraHuq 
5 a/ieiapusecKOM Ayrn; 

Ha <t>w\ 2 npuseaeHa cxeMa nepeMeiuenuq v\ pa38opoia s/ieiapusecioix 
Ayr e npocTpaHCTse rviacTa Ha NiecTopoxAeHMM no/ie3Hwx MCKonaeMux. 

BapuiaHTbi QcvmecTBneHUiq \a3o6o^h\aq 

Ha He<J)Tera30BOM MecropoxAeHMu (<j>nr. 1 ) rmacT b noAaa/iqioiueM 

10 6o/ibiuMHCTB€ cnynaeB v\Meei c/ioxHoe c/ioiicToe cTpoeHne m coctout 1/13 
ra30HOCHoro c/ioq 1, He<t>TeHOCHoro c/ioq 2, BOAOHOcHoro c/ioq 3 b nosse 
nnacTa, oAHoro k/ii/i Heaco/ibKwx nporuiacncoB 4, pacno/ioxeHHbix b 
pa3/iMMHbix c/ioqx n/iaqTa u t same scero, nMe»oianx 6o/iee Bucoicyio 
3/ieicrponpoBOAHOCTb. seM caM rviacT. Ha <t>wr. 1 mufcpow 5 o6o3HaMeHu 

15 naKepw, kotopwmi* CKBaxMHw A w 6 HaAexHo repMeTW3MpyiOTcq, MTo6bi 
nepeKpwTb AOCTyn KwonopoAa B03Ayxa b ruiacT b npouecce ropeHnq 
s^eiapusecKnx Ayr. Kpowie 3Toro, naKepw c/iyxaT A/iq raweHuq b cKBaxuHe 
3/ieiaporMApaB^nMecKoro yAapa, B03Hwcaiomero npw pa3xuraHun Ayrn b 
KaxAoa oTAe/ibHOM CKBaxMHe. Haicepbi M3BneicaioTcq wa cxsaxHH noc/ie 

20 oKOHsaHnq o6pa6oTKw n/iacTa 3/ieicrpnHecKviMu AyraMM MexAy coceAHUMM 
cKBaxuHaMn, a ao 3Toro c/iyxaT ewe m 3ar/iyujKaMn Anq He<j)TM u ra3a, 
AaB^eHne u TeMnepaTypa kotopwx noc/ie o6pa6oncvi n/iacTOB 3/ieiapnHeciaiMM 
AyraMU pe3ico B03pacTaeT. 

06caAHbie Tpy6w 6 b OTAe/ibHbix c/iywaqx MoryT 6wTb Mcnonb30BaHbi b 

25 KasecTBe oahopo H3 3/ieicrpoAOB. sto MMeeT MecTo Ha cKsaxuHe A. 
3/ieicrpnMecioitf tok MoxeT Taicxe noABOAMTbcq k 3/ieicrponpoBOAHOMy cnoio b 
n/iacTe no CTasy W3 MeTaji/innecKnx Tpy6 14, 6ypoBOMy cTasy *nv\ Apyroivty 
3/ieinponpoBOAHOMy o6opyAOBaHwo CKBaxMH. B CKBaxwHw MoryT 6biTb Taicxe 
ycTaHOB/ieHw cneuna/ibHbie 3/ieicrpoAbi 7. Ha 0nr. 1 uncl>poii 8 o6o3HaneHa 

30 3/ieiapnMecicaq Ayra a CKBaxMHe A MexAy 3/ieicrpoAOM m o6caAHO* Tpy6o* b 
KasecTBe BToporo 3/ieiapoAa npw ee 3axnraHwn To/ibico b oahom CKBaxune A. 
lU-Kfeport 9 o6o3HaseHa 3/ieiopnMecKaq Ayra a npeAe/iax n/iacTa MexAy AByMq 
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coceAHHMw CKBaxMHaMM A m 5. a uM0poM 10 - aneKTpuHecKaq Ayra Mexny AByM* 
sneicrpoAaMH 7 To/ibico b oahom cKBaxHHe B npn ucno/ib30BaHi/iu nnaeKOM 
BCTaBtcn, coeAMHflioiueM siieirrpoAbi 7 Ann 3axnraHuq Ayrw. BwcoKOBonbTHbie 
Ka6e/in 1 1 , nepeAaioiuwe tok BwcoKoro HanpaxeHwa Ha aneicrpoAbi 7, 
5 noAcoeAHHeHw k nepeABuxHbiM nHAyKUnoHHbiM eMKocmM nnn moiuhwm 
KOHAeHcaTopaM, win HCTOHHwcaM MMny/ibCHoro HanpaxeHua 12 Ana 
HaicoaneHMa 3/ieiorpuMecKofi 3Heprwu Ha noBepxHoc™ aei^iM w pa3MemeHHbix, 
HanpMMep, Ha waccvi aBTOTaraseM. B cbokd osepeAb, nepeABKXHwe eMicocTM w 
hctohhukm wMny/ibCHoro HanpaxeHHa coeAUHeHw c nocToaHHO* /lMHuefi 

10 snemponepeAaM 13 Ann nocTOflHHoro Haicon/ieHua w noAAepxaHHa npouecca 
ropeHMA 3/ieiapMMecKnx Ayr b anacie. Ana 3axuraHwa h noAaepxaHna 
3/ierrpnMecKnx Ayr b nnacTe i*cnonb3yiOT Taxxe uctomhmkh nepeMeHHoro Toica 
npoMbiujneHHOM sacTOTbi: 

Ha cfcur. 2 noica3aHa nocneAOBaienbHOCTb no akji jomshma hobwx ckbsxhh h 

15 oTjanoMeHun npeAWAyuxnx CKBaxHH, MexAy kotopumu rviacT yxe o6pa6oTaH 
3/ieicTpnMecxMMM AyraMn, rAe 3neiCTpoAU CKBaxwH 1 yxe oTicniOMeHW ot 
uctohhukob noAann TO*a BwcoKoro HanpaxeHna, s/ieiopoAw CKBaxuH 2 
noAKnioMeHbi ic MCTOMHUKaM vu\v\ ce™ TOKa BwcoKoro HanpaxeHua n MexAy hmmu 
ropaT 3neKTpnsecKne Ayrn bo BHyTpwnnacTOBOM npocTpaHCTse. a ckmobumu 

20 jiuHUAMU noica3aHO pacnpocTpaHeHne 3/ieiapnMecKoro nona. CKBaxHHw 3 
noAroToaneHbi Ann 3axwraHua b hmx anetcTpusecKnx Ayr m nepeMeweHwn v\x bo 
BHyTpunnacTOBOM npocTpaHCTBe b Hanpas/ieHMM, yica3aHHOM cTpenicaMw. B 
cjioxhux reonorwsecicwx ycnoanax 3aneraHiia rviacTOB 3aAaioT Heo6xoAHMbifi 
nopnAOK n nocneAOBaienbHOCTb o6pa6oTicw rviacTOB MecTopoxAeHuw 

25 3/ieKTpwsecKMMM AyraMw. 

ripeAnaraeMbitf cnoco6 pa3pa6oTicui HecJ>Tera30Bbix MecTopoxAeHufi \a 
yBanuneHwa cTeneHM M3BneseHna Hecjrrvi, ra3a u APyrux none3Hux ncKonaeMwx 
H3 3eMHux HeAP npuMeHatoT cneAytoiAMM o6pa30M. 

Ha n©6wx MecTopoxAeHwax Moiyr wweTb MecTo ABa BapuaHTa cviTyaunii. 

30 Flepeaa ci/rryauna - KorAa Ha hobom MecTopoxAennw no one 6ypeHua cepnn 
pa3BeA0MHbix cKBaxwH Ha ruiacT cTaHOBHTca M3BecTHO, mto AaeneHwe He<t>TM win 
ra3a b nnacTe Hesbicoicoe, win wMe©T MecTo eaaiaie Hecfe™, Tpe6yiouine 
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pa3orpeea. h/im xe utMeioT MecTo swcoKne MexaHHnecKvie HanpflxeHna b cbh3H 
c 6o/ibiuort r/iy6nHOM 3a^eraHwq rinacTa, KOTopwe npuBOAJrr k 6biCTpoMy 

CMblKaHMKD TpeillVtH M nop 8 OKO/lOCKBaXHHHOM HpOCTpaHCTBe U CHWXeHWO 

Ae6ma cKBaxuH. B amx onysaflx npeAnaraeMwfi cnoco6 ncno/ib3yiOT nepea 

5 Hasa^oM 3*crviyaTauwM Hoaoro MecTo po XA6H w a . npuseM Ha p«Ae ysacTKOB. rae 
n/iacT yxe . o6pa6oTaH sjieiorpMMecicMMM AyraMM, MoxeT HasHHaTbca 
npoMbiui/ieHHaa Ao6wMa, a Ha ocTa^bHbix ynacTicax rviacTa o6pa6oTKa MoxeT 
nponojixaTbCfl no Mepe 6ypeHnq hobwx ckb3xmh Ha ruiacT napan/ie/ibHo c yxe 
pa6oTaioiuMMM no Ao6wMe He<t>™ k/im ra3a CKBaxMHaMM. 

10 BTopaa curryaiiMfl - Korna Ha crapoM MecTopoxneHi/iM 3HasnTe/ibH0 ynan 

Ae6nT cyuuecTByioiunx h mht6hcmbho SKcn/iyampyeMbix a npow/iOM ckbsxhh, 
ho M3BGCTHO, sTo 3anacu He0TM u ra3a eme 3HaHHTe/ibHbie m Heo6xoAHMo 
yBe/iMMMTb BHyTpurmacToaoe naB/ieHne u TeMnepaTypy jw* M3BneHeHWfl U3 
HeAP ocTaBUiMxcn 3anacoB. 

15 B o6enx CHTyauMflx cKBaxuHu, npoSypenHwe ao noHBw n/iacTa 

repMeTvi3Mpyi0T naicepaMM 5 Ha yposne KpoB/w n/iacTa w npeAsapmenbHO 
pasMeiuaKDT b hmx 3/ieiapoAw 7. Ecnw HaAO 3axesb sjieKTpuMecicyio Ayry 
To/ibico b oahom CKBaxMHe 6, to 3/ieiopoAbi 7 coeAMHROT MexAy C06OM 
rviaBKort BCTaBKOM, paccsnTaHHO \a Ha onpeAe/ieHHyio Be/iMMUHy Toica, a 3aieM Ha 

20 hhx noAaioT tok awcoKoro nanpfixeHuq h npn noBbiiueHUM HanpaxeHMfl h cn/ibi 
TOKa noc/ie pacanaBneHnfl acTasicn Mexny 3/ieiapoAaMn 3axnraeTca Ayra. Ecjih 
HaAO 3axenb a^eiapusecicyio Ayry MexAy AByMfl cocbahmmh cicBaxuHaMu 
MecTopoxAeHMfl, to s/ieiapoAW 7 pa3Meiua»OT b oioe onacTa, 06/iaAaiomero 
nannyMiueM 3/ieicrponpoBOAHocTbio w o6ecneMnaaiOT HaAexHwrt KOHTaicr c stum 

25 cnoeM. B noAaB/iaomeM 6o/ibwuHCTBe c/iysaes stum c/ioeM AB/ifleTca 
boaohochwm c/iom. 3a/ieraiowMii b nosse rviacTa. B t3kom c/iynae 3/ieinpoAw 
7 pasMeuiaiOT b soAe, 3anojiHfl©mew cKBaxwHy b cMecu c He<J>Tb© \a ra30M b 
npocTpaHCTBe ao HMXHero Topua naicepa. He<t>Tb, kbk 6o/iee /tencui* KOMnoHem- 
cMecn. oica3WBaeTcfl ssepxy cTon6a xmakocth, a BOAa - BHM3y. 

30 ripirt noAane tokb Bacoicoro HanpaxeHM* na s/ieiapoAw 7 nepe3 

coeAUHUTe/ibHue BbicoKoso/ibTHwe Ka6em 1 1 ot nepeABMXHbix mctomhmkob 
nwnynbCHoro HanpqxeHnq m MOiAHbix eMKOCTeM 12, b c/iysae aaxwraHnq 
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aneiopuMecKOM nyrirf To/ibico b oahom cKBaxHHe 6, npoucxoAUT pacrviaB/ieHue 
BCTaBicM, coeAHHflioiueft 3/ieiapoAbi 7 n mokay hmmh b cKBaxwHe 6 B03HwcaeT 
a/iempwiMecicafl Ayra 10. B c/iysae. Koraa oahmm h3 3/ieicrpoAOB AB/iaioTCfl 
o6caaHbie Tpy6w 6 CKBaxKHu, nocne noAasw too Bwcoicoro HanpaxeHMfl 
3/ieicrpoA 7 otboabt ot o6ca«QHbix Tpy6 6 u pa3pbisaiOT KOHTarrw Mexay 
humh, a pe3y^bTaTe sero Toxe B03HMicaeT 3/ieicrpwHecKaq Ayra 8 b 
CK8axMHe A. flpu 3axnraHuu 3jieKTpuHecicoft Ayrw wexAy AByMn coceAHMMn 
cKBaxuHaMM MecTopoKAeHnq noBwuuaiOT HanpaxeHne Ha a/ieicrpoAax 7 coccahhx 
ckb3)khh ao Taicofi cTeneHM, mto nponcxoA^T npo6otf anacTa no c/ioio c 

MaKCHManbHOfi 3/ieiOponpOBOAHOCTblO (BOAOHOCHOMy CJ10KD), HflU 

npeABapme/ibHo pa3orpesa»OT Han6o/iee 3/ieioponpoBOAHbirt enow nnacTa h npi/i 
noAAepxaHnn Heo6xoAHMoro Hanpaxenuq Toxe 3a*i/iraeTCfl 3/ieKTpnHecKaa Ayra 
9 MexAy CKBa)KHHaMM A n 6 c TeMnepaTypofi n/ia3Mbi b Hew ao abcatkob 

TWCflM rpaAyCOB no Ue/lbCH© B 3aBUCMMOCTM OT BenHMMHW HOMUHa/lbHblX 

tokob. CKopocTb HapacraHHfl HanpqxeHMfl v\ MaiccMMajibHoe ero 3HaseHne 
3aBncflT ot napaMeTpoB 3/ieiopnMecicoa uenu. Hew 6o/ibwe paccTOAHue Meacay 
3neicrpoAaMH OTAe/ibHwx CK8a*MH, tgm 6o/ibiue 6yAeT MaiccMManbHoe 3HaMeHne 
ycTaHaB/iMBaiomero Ayry HanpflaceHMfl. C yBe/iuMeHueM AaB/ieHwa 
TeMnepaTypa ana3Mbi noBbiujaeTca. npn TOKax ao 10000 A Ayra ropuT b 
pacce^HHOM BHAe, a npn 6o/ibwnx Toicax - b cxaTOM BHAe. 3/ieicrpnMecKafl Ayra 
AB/iaeTca oahhm w3 bhaob pa3p*ma b ra3ax wm napax, KOTopwrt 
xapaiaepn3yeTCfl 6o/ibwoii ruioTHocTb»o Toica, He6o/ibUJMM naAeHMeM HanpaxeHHfl 
b cTso/ie Ayrn n bucokom TeMnepaTypofi. B cba3h c TeM, hto /iio6afl 
snerrpusecKaw uenb 06/iaAaeT HHAYKTviBHOCTbio v\ eMicocTwo, to nyTer* 
BioiioseHMn 8 AaHHyio uenb Aono/iHUTe^bHwx orpoMHux wHAyicrwBHocTeii n 
eMicocTevi Ha nosepxHOCTw 3eM/in Ao6nsaiOTCfl 3anacenn« 3HaMWTe/ibHotf 
aneicTpoMarHHTHotf SHeprww, KOTopaa npw pa3MuicaHwu uenu nepeMeHHoro TOica 
ocao6o)KAaeTC« h nepexoAUT s Ten/ioeyio SHeprwo, nacTb ee nepexoAMT b 
APyrne smibJ 3Heprnu, a B03HUKiijaH anexTpusecicaq Ayra m oKpyxaouxan ee 
cpeAa AB/iflioTca SHepronor/ioTMTeflHMM. flosTOMy a oicpyxaioiueft Ayry cpeAe 
nponcxoAUT ncnapeHne xhakom u TBepAotf cocTaB/iflouinx ruiacTa n BMewaiowMx 
nopoA 3a cpaBHMTe/ibHO He6o/ibiune npoMe)»(yTicM speweHH npn oneHb BbicoKO^ 
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TeMnepaiype. Bee sto npMBOAMT k 3HaHHTe/ibHOMy noBbitueHHio 
BHyTpurviacTOBoro naBnenwn w eme 6o/ibiueMy B03pacTanu© TeMnepaTypw . 
ruia3Mw b ropamefl Ayre, nosTOMy b ruiacie rop^T nyrn oseHb swcoKoro 
AaB/ieHHfl n TeMnepaTyp, KOTopwe nepeMemaiOTca bo SHyTpurviacTOBOM 

5 npocTpaHCTBe a 3ajaaHHOM nopHA*e u noc/ieAOBaTe/ibHOc™, o6pa6aTbiBaa ero Ha 
acert unw 3anaHHOM Mac™ rviomaAM MecTopoxAeHua, mto npuBoawT k pe3K0My 
M3MeH6Hnio Hanp*xeHHo-Ae<f)opMnpoBaHHoro m TeMnepaTypHoro coctoahua 
rmacTa no/ie3Horo MCKonaeMoro v\ BMeiuaioiuMx ero nopofl. W3MeHfleTCfl 
CHdeMa TpeiuviH u nop, noflB/mioTCfl nycTOTu v\ CBoSoAHwe npocTpaHCTsa b 

10 n/iacTe sa cseT HcnapeHHa TeepAbix n xhakmx <(>a3, sto noane raoieHnq Ayr 
np^BeAeT k eme oAHOMy nepepacnpeAe/ieHwo HanpqxeHnw ot ropHoro 
AaB/ieHnq \a aro Toxe nonoxuTe/ibHo cKaxeTca Ha yBe/inseHnn npmoKa He<t>Tn 
n ra3a b cxsaxuHbi. BfujKOCTb He<t>™ b 3HaMHTenbHOM deneHu 6yAeT onuxeHa, 
Buxxenu CMO^flHwe u napa<t>MHOBbie cocTaanaioiuMe He<t>™ b nopax n 

1 5 TpemviHax. 

06pa6oT»ca He<|)Tera30HocHoro anacTa 3/ieicTpMMecKMMn AyraMi/i b 
npeAe/iax MecTopoxAeHMfl MoxeT 6uTb npupaBHeHa c tomkm 3peHnq cHuxeHwa 
ropHoro AaB/ieHH* k noA3eMHotf OTpa6oTKe 3atunTHoro anacia Ha yro/ibHux 
MecTopoxAeHnqx. KorAa c praom pacno/ioxeHHoro rwacTa cHUMaioTCfl 
20 HanpaxeHua ot ropHoro AaB/ieHu* u o6/iersaeTCfl ero Aera3auwa. Ho. KpoMe 
3Toro, b npeA^araeMOM cnoco6e npucyTCTByeT eme ue/iwtf pra 3HaMUTe/ibHbix 
npenMymecTB. 

B more, noane o6pa6oTKw Hec}>Tera30HocHoro rwacTa MecTopoxAeHW* 
3/ieinpMMecKMMM AyraMM peaKO B03pacTaeT cTenenb n3aneseH»/m H3 Hero 
25 HecfcTw n ra3a, kto no3BOJiaeT B03poAHTb k npoMbiw/ieHHOrt atccrinyaTaunw 
Aaxe AaBHO 0Tpa60TaHHwe MecTopoxAeHnq npw HanusuM b hhx eme He 
i43aneseHHbix 3anacoa He<(>™ u ra3a u npn6/iw3MTbCfl k, npaicruMecKn. 
no/iHOMy (43aneMeHHK> 3tmx 3anacoa u3 MecTopoxAeHuft icaic cTapux, Tax u 
hobux, tsk otc o6pa6oTicy rviacTOB MecTopoxAeHMM 3/ieiopMMeciaiMw AyraMU 
30 moxho ocyuxecTB/iflTb MHoroicpaTHO sepe3 Heo6xoAUMue BpeMeHHbie uHTepaanw. 

TaKUM o6pa30M, npeA/ioxeHHbi* cnoco6 no3BO/iaeT no/iyMMib 
SHasnTe^bHbiM 3KOHOMnsecicMi4 3<fc0eiCT ripn ero ncno/ib30BaHnw \a AB^aeTca 
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3KO/ioruMecKM HHCTbiM cnoco6oM. Ero mokho ycneujHO vtcno/ib30BaTb A/i* 
noA3eMHOM ra3M(J)MKaunn yro/ibHbix rmacTOB, sto 3HasuTe/ibHo noawcuT 
cTeneHb M3BfleicaeMocTn yr/ia M3 3eMHbix Heap, no3BO/wT 3HaMkrre/ibH0 
yMeHbiuMTb 3arp«3HeHne oicpyxaoiueM cpeaw BpeaHWMM oTxoaaMM ropHO* 

5 npoMbiuineHHOCTH (oTBa/iaMM nopoAw, oTKasaHHUMn noA3eMHWMM Boaawn w3 
CKBaxnH m ropHbix Bwpa6oTOK c bucokum coAepxaHHeM cepw \a Apyrux 
BpeAHbix npuMecew, nonaAaioumx b BOAoeMw) u yjiyniiiMTb 3ico/iornio 
TeppuTopwrt, Ha kotopwx 3a/ieraioT no/ie3Hbie wciconaeMbie. C noMombio 3Toro 
cnoco6a moxho TaoKe yHi/iMToxuib noA3eMHwe 3axopoHeHna n Moru/ibHwcu c 

10 oTxoAaMM BpeAHbix paAHoaKTMBHbix k xnMunecKnx BeiuecTB, cxwraa \a ncnapaa 
wx noA aeM/ietf a nna3Me s/ieiapusecKHx Ayr 6e3 AocTyna icuc/iopoAa 
B03Ayxa, m npenflTCTByfl, TeM csmwm, mx pacnpocTpaHeHHio noA3eMHbiMn BOAaMn 
a Apyrne Mecia. npeA/iaraeMUM cnoco6oM mokho Ao6nTbca Bwruiaa/ieHUfl b 
noA3eMHwe Bbipa6oTicw M3 pyAHWx hwi. Ten m /imh3 MeTawioe, HanpuMep, 

15 Taicnx icaic 30/ioto, cepeGpo u APymx, o6naAaioiunx oseHb bwcokow 
3/ierrponpoBOAHOCTbJO. 
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1 

2 OOPMY/1A U306PETEHHfl 

3 

4 

5 1. Cnoco6 pa3pa6oTKM He<J>Tera30Bux MecTopoacneHufi h yBenuiMeHHfl 

6 deneHM n3B/ieHeHHfl HecfeTH m ra3a t coniacHo KOTopoMy a CKBaxMHax, 

7 npo6ypeHHbix Ha MecTopoxaeHMui, pa3MemaioT 3/ieiapoAbt. repMeTW3wpyioT ux 

8 naicepaMn m noaaioT k 3/ieiopoAaM nepeMeHHWfi. nocTOAHHbirt w/im 

9 MMny/ibCHbitf tok BbicoKoro HanpflxeHMfl, oT/insaioiiiMMCfl TeM. mto 

10 CKsaxMHb* repMeTU3npyioT naicepaMM Ha ypoBHe kpob/im n/iacTOB, v\ noc/ie 

1 1 noaaMM 3/ieicrpnMecKoro TOKa pery/inpyjoT napaMeTpw Toica m HanpaxeHuq u/nnw 

12 B3anMHoe pacno/ioxeHi/ie a/ieicrpoAOB aha o6ecneseHMfl boshiakhobghi/ir 

13 a^eiapHMecKOM ayrn Mexny 3/ieicrpoAaMM, pa3MeweHHbiMu b. no MeHbiuei/i 

14 Mepe, oahom cKBaxuHe unu MexAy 3/ieiopoAaMU aayx coceaHux ckb3)khh. 
15 

16 2. Cnoco6 no n. I.OTJiHHaowtiflcfl TeM, hto 3/ieiapi/iMecicMe flyrn 

17 3axnraK)T nocpeACTBOM pacrmaaneHuq bct3bkvi MexAy 3/ieiopoAaMn win 

18 pa3BeAeHneM KOHTaicroB 3/ieinpoAOB b oaho* cicBaxMHe. win nyreM npo6oa 

19 npoMexyTKOB Mexay 3/ieiopoAaMn AByx coceAHnx ckbsxhh npw noBbiweHWH 

20 HanpflxeHMfl Ha hhx. 
21 

22 3. Cnoco6 non.l.oT/ivmaiomMiicR TeM, mto 3neicrpnsec»ie Ayru 

23 3axnraioT mokay 3/ieiopoAaMw b neaco/ibicvix napax ckb3xmh MecropoxAeHua 

24 n b Heo6xoAMMo^ noc/ieAOBaTe/ibHocTn MeHtuoT napw cicBaxMH, Me*cay kotopumm 

25 saxuraiOT 3/ieicrpMMecKne Ayru bo BHyTpunnacTOBOM npocTpaHCTBe. 
26 

27 4. Cnoco6 non.1,OT/iMHa»oiunMCfl TeM, mto npw Heo6xoAHMOCTu 

28 no/mepxaHUfl 33AaHHWx bc/ihmmh BHyTpurmacTOBoro AaB/ieHH* m TeMneparypw 

29 He0TM h ra3a. npouecc o6pa6oTicw ruiacToa 3/ie»npMMecicviMM AyraMw noBTopaioT 

30 MHoroicpaTHO Mepea Heo6xoAHMwe epeMeHHwe MHTepeanw. 
31 
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